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Significance of excess differential pressure in highly efficient
gas accan ulation in over-pressured basins
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China Petroleum Uniwersity, Bejing 102249 China)

Abstract H ydrocatbon accumulation dynam ics can be described w ith excess differential pressure and buoyancy.
In nom al-pressure basing buoyancy is the majpr force for hydrocatbon accumulation W hile n overpressured
basing the resultant force of excess pressure differential and buoyancy is the force for oilm igration and them in-
mum force for gas accumulation An analysis of the contributions of excess differential pressure and buoyancy to
the total accumulation dynam ics in different pooling processes indicates that the excess differential pressure dam-
mates both the vertical and lateral gas m igration and accumulation thus it is the majr force for gas accumula-
tion D issections of 60 or so gas reservoirs in China also pont out that the excess differential pressure controls
the efficiency of gas accumulation M id-or high ly-efficient gas poolsw ill not form i placeswhere low excess dif
ferential pressure exists and high excess differential pressure is a necessary condition for highly efficient gas ac-
cunu lations

Key words excess differential pressurg buoyancy nomnal pressurg overpressurg highly efficient gas accumu-

lation

M BOROE AR T K EEAE DR . IR R I M R DU I B )
A EMENDRHER S R MBI TR, A - K SR 2
Berh, XS LA R KRR RIEB I R FIESBRR A RIE T i E
LA GRS 0 RN BB R A A R . MR (R ) A2 i A R T — el 3 1 4 5
WRIERAR T2 RB T A B, RARTIREIE R BLS, B AEM it RE K45 RS2 o0 A AT
SRS RN A e — 1 TRl T Rt BT B B I SRR, AT

Yr¥s B #3: 2007- 03- 26
FE—1EHER N6 (1961— ), B, #Hdz 1 A S I, A i BT R S R VR
EEWE: HEXE ST R R (9737X1) I H (2001CB209103)



204 o5 OR AR S O

284

ISR FE T &R 3 M ZEE 9. Hub-
bert( 1953)5| A T WA WIS, K& (F368 )51
NGEEN 23 ) England (1987) W 3E— 20
AT AR, Fse b AR T, B
RS T 7 R R X DT R A AE 22 S, KRR A
RS T A 0 AR R AR . DR, FiE AR
Vi) OB T DR AR A v AR R ) 2 23 g,
FRIR T BRI BN 1 22, AR H IR E
X, R sk F2 1 2 VP A S s
Bris o AR SO S R s 2 1 R AR A v 2 i
(1) =250y 5 S AR vk o

1B A 1) R sl 4 1

BT A0E 2R S s R, WA A AR A
W& 7 8 5h /1. England ( 1987) 48 F 8447 44
PR A BT A B U RS b 2 S sk

’ 20 cosb
CD—PgH+PO_|p(p)+ ; (1)
b ONRASR, | ONRAKEYE, kg/m’s g HTE
I, m/sz;H JHER AR, m p AHUZEE T,
Pg o NSk ), N OREIR A, ¢ r o FLIGEE
12, my P(p )R AR FE I s ) 28 A0 1R R 5

TER— R R ER W, 3 (1)4 S ar w248
MAIBBMB) ), Ja—Tse EEM ). WAARHBW
RN Wttt A T R RE TR IR S A, P A TR A
AEMRDUARRM SR Ty WkHE
(BRIABRIE K, BB M sh Jikag. K, 12
Filia AR B AR RGE BN ) TR R -

(Da - (Db

_ ~ L
—pagqa Qg’h+p p(p) (2)

e ) 20cos 29 cosb
p“'p(p) o n

A o OS50 AR BW S TAES, § R
QB AR B SRR AR E, kg/m’; H FI
H\ 38 AR B s IR s, myg p AT py 23 il
AR B E R Ty, Pg o o AT 9K Y,
N /my O VEWEA, & r B 50 AR B A
(R FLIE A2, mo

AL b, A8 W AT 2 AY Bk < as
AR, B ) WURH SWOR G B A TR s N
(1) RE = 20 A, T BH D T4 A 7 J K B 3 22 oK i [

WELAAE BRI RSB E& s s )
FIBH AR RO i 22 5, ey 9 2 [) oA R D) 34
WIERGRZE . PRI, 7870 B RAR S G 3 11 i, 7]
WKIs 8 I 1 % S B RN EZE R
ERIEERE ) W, 7E Bl E P H 8.
I ok S, A S0 B i I s s ) T A e T )
PREFNBLPEIABE T 2Y, WX (2) T A:
D, - T
fa_d& ’L_d&
- .- Ad,+ pjp(p) pJp(p)
(3)
T S A R R Hs A8 BGE Bl ) A A
FH, 3 BLUK Hb 22 s ) R 8 2% B2 1) i 7K s ) A
JE (RIRET )IFER, /.
p=Rdl+p (4)
Kb p WFEIRET), Pa
XT3 R N AT R 48 i pk (- A ), P
HEEL, P RLR R AR A A
AD= O, - P,
Rdl.- Bdl,+p.—p
Rdl.- Rdl, + Rdl.+ p. -
Q«'ﬁb - Anb
= (R-P)gH.-H,)+ (p.- py)
(5)
Kb ADHHZE § O F Q430 k. K,
kg/m’; ao A1 ap o AT BFSIRIAE ), Pa
AL A KT B VA 2 ] U AR A= T DL R
K RF s — a2 B (H,-H, )= BN
MR KRR 1 1 — 3 & A Fl B P AT
Z IR LI ZE (Npa— Dpy)o
TR RAR AR (s RARR ), HARE A
SR e i 1, 5 3508 R B s 0 3 K T K, X AR
B TR SRR RE R O, R, TR
INAFATE [BAME E N R b5  H T3
JEEJTH A ST (p 203 B A (py, )38 IR B 34
e (B pu> po):

ap= o) @ (6)

FES AR R R R Ve A, AR
BERE S 7 B8 Kok e L, 24 p. > pu B, 2
(6) M 1F1H,



% 24

B 28, 45 AR s ) Z2 A 8 I 0 R AR A B P R X 205

XFF AT 4 AR, T Y TR R T
Rk (% p.> p)

(Da_ (DI)
_ /»i _| Pli
LAY pp ) IR S
_ "
= A d . ) —
‘(W+@ﬁ+PJ%J
. ﬁl
|9%+RJ%)>
(qua-l'pa)_ (Q)g{b-l'pb)
(7)

DRI, P9 S T) AR PR e N AR A 22 (A0, 36 5
FEARAIE B IRT P BESE I ) A
AD= O, — O,

Qdl.- Qdl,+p.-py
ReM.-H,) + (8)
(Rdl.+ p.- Bdl, - )
= (R-R)eM + (.- )

AU, P ] R g /N AR R A W] e RE A
(H,-H, ) SAEEE MNP RIE T % (bp. -
My, )RR o

gi LRk, fERt st as Bl e, TN
(1) 57 JBE K R B 7 53 ik P A A R 4, — 8 40 2
R (R )EAK P IIEE 22, 58845
W M F RIS % R, & sh /)
SE4 - KB BE 2238 IR 0 A6 1l A R 2
Mo, AR s ) 22 R Bl ) E S R ). T8
173 SR P 23 1K R, T BLE B AR ST
IR E ) WA B B 5T A [F) 5 2% 0 et
&R REE X T s ¥ 3 ) iy oTik, fmiE
RIS T EEF) g, b RRA e RO e 32 2
P R R B S S LB IR AR 5

2 AN[A)RGER A5 A T R AR AR 1
5 )

2.1 EEEBTIE
H AR B 2 IAEAE, & R ) |3
EEZANTARE RS . W3 B AR K

JRI A ) T2 425 IR 3R A M e T, K 2 i) K rp ARk
R WA R SRR Y, TR %

PO R . AEIX — bR, W R M (a5 k
)RR TWEAR LSRG MR ™. arLhA
o, TERAR A EZ RSO A, A 2 R 5%
TEWT RIS TSR — R RS, IERY,
P2 R AR A= g2 s M3 ) .

FEZE 39 b A2 vh T AR ARUR R SR 1Y) T AR i I 7
Hh, Hopr AR R T R E R, REREEEZ
Pt (s ) HASERA T R E I RR S
KAT MR FRB SRR Blszi ™ L&
Kt debs Y SAIE R, R R P R 2
R - TR 2R PR B A ic Bl iE
TEWTZ IR T, TE e & B <~ 4B Bfg 1A
e . BLE RGP 23 RdE 1 R
2B AR E . v, 2R ) FE A 2 A
W2k T SR, T 218

DLIA A0, ZE A 00 s 0 e T B 0y B SE,
X PEZE S T N ) (40 1.8 Ma)tR B R AN A
WRMFIRES) AT THERIKE . IHE LR
s (B 1a), AN, RIS (D) SEZE
(K) [AIAELE B B R s ) 22, R B i 76 20~
30 M Pa ¥ FE A ATk 50MPaZifi.

137 07 I S0 B B SR ) R, A
THE T B R AN e T AR IS R T R 8 K
0o AT B E A 18 R SR F IR 52 i % e
TR M IE BEAT T Y, TR LR b 2
R A 35 KIFE AT Tl 8. 4R BR (B
1b), #EANHPE N B R KIE S 4~ 10
M Pald], RUASEAE LA i i BEAR A ORI 15 M Pa
RS IR, B RVE D) (R ) R AR I /N
FIRIETT (BBEE )o

H LR W, TEPEZEI M RAR R M s B o
Ot R, FIREZE (BE LF ) (BRE )i —A
HER, FIREZEZEHIRRTEBFE) ).

2.2 MEiEfzidiE

KRR 38 % W] LUK AEAE R — IR &
G2 W, WATLLURAFEARFE T RS (BAAH )2
0)o AR s 73 ZR G2 8] (R ) 3 A% A 0 1)
R PARH SR 3 BRI T, L5 3 ) I A8 1% DUAR AL, b
I P AR B8 2 (838 % s ) 22 b SR SN KRR s 1)
LB Sy, WK T F I ER R BE, HRAAR R
TIEEPFE A, AER— NI RGN TR AR



206 o5 OR AR S O

284

<0

. N AN
<0
400

20

a0

0 50 100 km
| ¢ I J

0 50 100 km
L 1 J

Bl PR HRE 32 BB (1. 8 M a) IV 71 5 4 s ) 2 03 Ao LE

Fig. 1 Diagran show ng the distrbution of excess-pressure-differential and buoyancy

during the mam hydrocatbon reservoiring period( 181 a) n Kuqa depression
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Fig.2 Diagran show ng the distrbution of excess pressure and buoyancy n northwest Sichuan depression
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Table 1 The relationship between the efficiency of gas accamulation and excess differential pressure between the

Jurassic and the Cretaceous in gas pools/structures with separated hydrocarbon kitchens

and reservoirs in Kuqa depression
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